van der A 28 , YT van der Schouw 27 , C Langenberg 32 , SJ Sharp 32 , NG Forouhi 32 , E Riboli 33 and NJ Wareham 32 on behalf of The InterAct Consortium BACKGROUND/OBJECTIVES: Diets high in saturated and trans fat and low in unsaturated fat may increase type 2 diabetes (T2D) risk, but studies on foods high in fat per unit weight are sparse. We assessed whether the intake of vegetable oil, butter, margarine, nuts and seeds and cakes and cookies is related to incident T2D. SUBJECTS/METHODS: A case-cohort study was conducted, nested within eight countries of the European Prospective Investigation into Cancer (EPIC), with 12 403 incident T2D cases and a subcohort of 16 835 people, identified from a cohort of 340 234 people. Diet was assessed at baseline (1991)(1992)(1993)(1994)(1995)(1996)(1997)(1998)(1999) by country-specific questionnaires. Country-specific hazard ratios (HRs) across four categories of fatty foods (nonconsumers and tertiles among consumers) were combined with random-effects meta-analysis. RESULTS: After adjustment not including body mass index (BMI), nonconsumers of butter, nuts and seeds and cakes and cookies were at higher T2D risk compared with the middle tertile of consumption. Among consumers, cakes and cookies were inversely related to T2D (HRs across increasing tertiles 1.14, 1.00 and 0.92, respectively; P-trend o0.0001). All these associations attenuated upon adjustment for BMI, except the higher risk of nonconsumers of cakes and cookies (HR 1.57). Higher consumption of margarine became positively associated after BMI adjustment (HRs across increasing consumption tertiles: 0.93, 1.00 and 1.12; P-trend 0.03). Within consumers, vegetable oil, butter and nuts and seeds were unrelated to T2D. CONCLUSIONS: Fatty foods were generally not associated with T2D, apart from weak positive association for margarine. The higher risk among nonconsumers of cakes and cookies needs further explanation.
INTRODUCTION
Diet is considered to be a crucial factor in the development of type 2 diabetes (T2D) and there has been a considerable interest in the role of the fat composition of the diet. [1] [2] [3] The amount of total fat in the diet may increase the risk of T2D by stimulating weight gain, whereas the type of dietary fat may influence risk of T2D independent of obesity. For example, increasing intakes of saturated fat but not of polyunsaturated fat induces insulin resistance in short-term studies. 4 Also, isocalorically replacing long-chain polyunsaturated fat for saturated fat improves insulin sensitivity in people with normal to moderately increased body weights 5 and vice versa. 6 In obese people with the metabolic syndrome, however, reducing saturated fat intake, by substitution with monounsaturated fat or as part of a diet low in fat and high in complex carbohydrates, did not improve insulin resistance. 7 Trans-fatty acids, finally, may also increase T2D risk by inducing insulin resistance. 3, 8 Findings from long-term prospective studies on estimated habitual intake of specific dietary fats and incident T2D have been less clear. The intake of saturated fatty acids has generally not been related to incident T2D, 9 whereas high habitual intakes of trans-fatty acids have been related to higher risk. 10 Finally, high intake of polyunsaturated fatty acids 10 or high ratios of polyunsaturated to saturated fatty acids 11 have been related to lower diabetes risk, but not all studies are consistent. 12, 13 Prospective studies on the consumption of foods rich in fat and risk of T2D have mainly focused on meat, 14, 15 fatty fish, 16, 17 highfat dairy [18] [19] [20] and nuts and seeds. 21 Other fatty foods like edible oils, butter, margarine and also cakes and cookies, which contain up to 30% fat-by-weight, 22 have only sparingly been investigated. Consumption of vegetable oils and nuts and seeds may lower T2D risk, at least in part, because they are high in unsaturated fatty acids. Butter, on the other hand, may increase T2D risk because of its high content of saturated fatty acids (~50% saturated fat-byweight). Margarine may also increase T2D risk, because of its high concentration of industrial trans-fatty acids, at least until the mid-1990s.
In the current study, we investigated the associations between five foods that have a high fat-by-weight content-vegetable oil, butter, margarine, nuts and seeds and cakes and cookies-and incident T2D in a large prospective case-cohort study nested within the European Prospective Investigation into Cancer and Nutrition (EPIC), the EPIC-InterAct Study. The large variability in the intake of fatty acids and their food sources in the EPIC study 23 provided a unique opportunity to assess the associations between fatty food intakes and the risk of T2D. Results on intakes of dairy including cheese, 24 fatty fish 17 and meat 25 have been reported separately for EPIC-InterAct.
MATERIALS AND METHODS

Study design and study population
The EPIC-InterAct Study is a case-cohort study nested within EPIC, 26 as previously described. 27 Briefly, InterAct consortium partners ascertained and verified incident cases of type 2 diabetes occurring in EPIC cohorts between 1991 and 2007 from 8 of the 10 EPIC countries (France, Italy, Spain, the UK, the Netherlands, Germany, Denmark and Sweden; n = 455 680), excluding those without stored blood (n = 109 625) or reported diabetes status (n = 5821). Among this sample of 340 234 participants with 3.99 million years of follow-up, a subcohort of 16 835 individuals was randomly selected from those with available stored blood and buffy coat, stratified by the centre. After exclusion of 681 individuals with either prevalent diabetes, lack of information on diabetes status, or with post-censoring diabetes, the subcohort had 16 154 participants. Because of random selection, this subcohort also included 778 individuals who had developed incident of T2D during follow-up.
Case ascertainment and verification
Incident diabetes cases were ascertained and verified by each participating EPIC centre, as previously described. 27 New cases occurring up to until 31 December 2007 were ascertained using multiple data sources: self-report of doctor-diagnosed diabetes or diabetes medication, linkage to primary or secondary care registers, linkage to pharmacy database and hospital admissions data or mortality data. Verification of incident diabetes was undertaken, for participants with otwo independent sources of information, by individual medical record checking or confirmation from another independent source of information. Follow-up was censored at the date of diagnosis, 31 December 2007 or date of death, whichever came first. In total, 12 403 incident diabetes cases were identified, including the 778 cases in the subcohort. Participants in the subcohort were similar to all EPIC participants eligible for inclusion in EPIC-InterAct. They were followed for a median (inter-quartile range) of 12.3 (11.0, 13.4) years. Incident cases of T2D were followed for a median (inter-quartile range) of 6.8 (4.4, 9.5) years.
Study sample for current analysis
From a total sample of 27 779 participants, we made exclusions because of the following: incomplete dietary information (n = 117; 70 cases, 47 nondiabetic subcohort participants); in the lowest or highest 1% of the ratio of energy intake to energy expenditure in the original EPIC centres (n = 619; 339 cases, 280 nondiabetic subcohort participants); missing information on important covariates (n = 955; 435 cases, 520 nondiabetic subcohort participants); and prevalent myocardial infarction or stroke (n = 781; 500 cases, 281 nondiabetic subcohort participants). Thus, the current analysis included 25 307 participants, among whom 11 059 were cases and 14 939 were subcohort participants (including 691 cases).
Assessment of diet
Habitual diet of the previous year was assessed at recruitment between 1991 and 1999 by country-specific questionnaires. 28 Self-administered quantitative dietary questionnaires were used in Florence, Turin and Varese (all Italy), the Netherlands and Germany. A similar questionnaire, but structured by eating occasions, was used in France. Centres in Spain and Ragusa (Italy) conducted face-to-face interviews using computerized questionnaires. Semi-quantitative questionnaires with standard portion sizes were used in the UK, Denmark, Naples (Italy) and in Sweden. Intake (g/day) of similar individual foods were aggregated into food groups. Intake of energy, total fat and alcohol were calculated by using a standardized nutrient database; 29 detailed information on trans-fatty acids was not available.
In addition, diet was also assessed with a standardized 24-h recall method in a stratified subsample of~8% (n = 36 900) of EPIC study participants, of whom 2161 participants were included in the current analysis. On the basis of this sample, ecological correlation coefficients for the paired study centres' mean intakes from the dietary questionnaires with the study centres' mean intakes from the 24-h recall were moderate to high for the fatty foods under investigation, except for nuts and seeds in women (r = 0.10) (see Table 1 ).
Other measures
Standardized questionnaires were used to collect information on lifestyle at baseline including questions on highest achieved education level and cigarette smoking. Physical activity was classified as 'inactive,' 'moderately inactive,' 'moderately active' and 'active' (Cambridge index) on the basis of questions about sports, cycling and occupational activity. 30 Height, body weight and waist circumference were measured by trained staff using standardized protocols, except in Oxford (UK) and France, where these variables were self-reported 3 and in Umea (Sweden), where waist circumference was not measured. Basal metabolic rate was calculated by using Schofield equations. 32 Information on prevalent chronic conditions-that is, hypertension, hyperlipidemia, heart disease and stroke-was assessed in most centres, except for hypertension in Sweden. Information on family history of T2D among first-degree relatives was collected for all participants, except those in Italy, Spain, Heidelberg (Germany) and Oxford (UK).
Evaluation of energy intake
Accuracy of reported energy intake was evaluated by the ratio of reported energy to estimated energy expenditure (EI/EE) under the assumption of energy balance. Cut-points for under-reporting and over-reporting were calculated from the 95% confidence limits of agreement between EI and EE, with a coefficient of variation for energy expenditure of 15% as recommended by Black. 33 The lower confidence limit was 0.7 and the upper limit 1.3. EE was estimated on the basis of the sum of resting energy expenditure (as estimated by basal metabolic rate), physical activity energy expenditure and a component for the thermic effect of food (assumed to be 10% of total EE). Physical activity energy expenditure was objectively estimated with a heart rate and movement sensor in another sample of adults in the 10 EPIC countries (n~200 per centre). 34 Each sample was 200 people large and had the same age and sex distribution as the original cohort at recruitment. Mean values of physical activity energy expenditure (kcal/kg/day) by sex and by reported physical activity categories (Cambridge index) from that study were used to estimate physical activity energy expenditure in the current study. The number of participants with EI/EEs 41.3 (n = 1130) was too small to perform a meaningful separate analysis for this group.
Fatty food intake and incident type 2 diabetes
Statistics
The association between intake of fatty foods and incident T2D was analyzed by Prentice-weighted Cox proportional-hazards regression models with age as the underlying timescale. 35 Each fatty food was analyzed in categories. The nonconsumers were separately analyzed and the consumers were divided into tertiles of intake on the basis of the distributions in the entire subcohort. The middle tertile among consumers served as the referent because all countries were sufficiently represented in this category for all five fatty foods. When a country contributed fewer compared with 20 subcohort members to a particular category, that country was omitted from the meta-analysis of that category (see Supplementary Table 1 ). Hazard ratios (HRs) of incident type 2 diabetes across categories were calculated within each country separately and then combined using random-effects meta-analysis. Heterogeneity between countries was quantified by the I 2 measure.
We controlled for confounding in three regression models: model A included centre and sex; model B further adjusted for education, energy intake, smoking, alcohol intake and physical activity; and model C assessed the effect of adjustment for body mass index (BMI).
In sensitivity analyses, we assessed potential deviations from linearity in the associations more rigorously by fitting intakes of each fatty food as fractional polynomials while adjusting for model C covariates. Because some fatty foods had a sizeable number of nonconsumers, we used a procedure that allows for a proportion unexposed. 36 Briefly, in a two-stage approach, we assessed whether the best-fitting fractional polynomial or the indicator variable for nonconsumption or both were essential for a good fit to the data by omitting one at a time from the model. 36 This procedure was conducted for all countries combined while allowing each centre to have its own baseline hazard function. Further, we checked the robustness of our findings to adjustment of the consumption of vegetables, fruit, red meat, processed meat and coffee. We also stratified the analysis by BMI o 25 versus ⩾ 25 kg/m 2 . Interaction by BMI (in kg/m 2 ) was formally tested by pooling country-specific interaction terms in random-effects meta-analysis. The effect of potential misreporting of energy intake was tested by adjusting for the EI/EE ratio and by modelling product terms with fatty food intake. To account for latency, we omitted the first 2 years of follow-up. Finally, we repeated our analysis after excluding participants with hypertension or hyperlipidemia.
The potential for measurement error in fatty food consumption was evaluated by regressing intake values from the 24-h recall on those from the diet questionnaire in a mixed linear model while adjusting for age, sex, season and day of 24-h recall, energy intake and BMI. A random intercept and a random slope were fitted, allowing the association between 24-h recalls and dietary questionnaires to differ across countries. For each country, the obtained regression dilution ratio was used to correct the HRs in model C by exp(log(HR)/regression dilution ratio). Standard errors of the corrected HR were calculated by the delta method. 37 Corrected countryspecific HRs were then combined with random-effects meta-analysis. Analyses were performed with SAS Enterprise Guide (version 4.3) and Stata SE (version 12).
RESULTS
Consumption of fatty foods in the subcohort
The percentage of nonconsumers was lowest for cakes and cookies (8.5%) and the highest for butter (48.3%). Median intakes (5th, 95th percentiles) in g/day of fatty foods from the dietary questionnaires in the subcohort ranged from 0.1 (0.0, 20.1) for butter to 30.0 (0.0, 125.0) for cakes and cookies ( Table 1) . Intakes of most fatty foods Fatty food intake and incident type 2 diabetes B Buijsse et al differed markedly between the European cohorts ( Supplementary  Tables 1 and 2 ). In both men and women, Spain and Italy had the highest intake of vegetable oil, whereas this was the lowest in Denmark and Sweden. Butter intake was generally low in all countries, with the highest intakes seen in the Netherlands and Germany. Margarine intake was the highest in Sweden and the lowest in France, Italy and Spain. The Netherlands had the highest intake of nuts and seeds. Finally, cake and cookie intake in men was the highest in the UK and in women the highest in Germany. Intakes from the diet questionnaires with those from the 24-h dietary recall correlated reasonably well for fatty foods other than butter (men and women) and nuts and seeds (men).
Characteristics associated with fatty food consumption in the subcohort Categories of consumption of each fatty food were different in many characteristics ( Supplementary Tables 3) . This was most notable when nonconsumers were compared with consumers of any amount. For example, nonconsumers of butter, margarine, nuts and seeds and cakes and cookies were less educated, had higher BMIs and waist circumferences and engaged less in physical activity than consumers. Nonconsumers of butter and in particular of margarine and cakes and cookies also consumed more vegetables and fruit. Differences between consumers were also seen. For example, participants with higher intakes of vegetable consumption had higher BMIs and waist circumferences, were less physically active and had higher intakes of vegetables and fruit and lower intakes of soft drinks and coffee compared with participants with lower intakes. Participants with higher intakes of butter were more educated, ate less fruit and drank more coffee. For margarine, those with higher intakes consumed less fruit and vegetables and more processed meat, soft drinks and coffee. Higher consumption of nuts and seeds was associated with higher intakes of fruits and vegetables. Finally, participants with higher intakes of cakes and cookies were more likely to have never smoked and drank less coffee. Across tertiles of all fatty foods, except margarine, the reported energy intake and the ratio of energy intake to basal metabolic rate increased.
Associations between consumption of fatty foods and incident T2D
HRs of T2D diabetes according to the consumption of fatty foods are shown in Table 2 . After adjustment for age, sex, education, energy intake and lifestyle factors (model B), nonconsumption of butter (HR 1.22, I 2 for between-country heterogeneity = 0%, based on seven countries), nuts and seeds (HR 1.11, I 2 = 0%, eight countries) and cakes and cookies (HR 1.61, I 2 = 70.2%, five countries) was associated with higher T2D risk as compared with the middle tertile of consumption. Adjustment for BMI (model C) partly explained the higher risk among the nonconsumers of butter and completely explained it among the nonconsumers of nuts and seeds. Nonconsumption of cakes and cookies related to higher T2D independently of BMI (model C HR 1.57, based on five countries). Although this HR differed between countries (I 2 = 64.9%), nonconsumption of cakes and cookies was associated with higher risk in all five countries, ranging from 1.12 in Spain to 3.10 in the United Kingdom. Nonconsumption of margarine Shown are hazard ratios (HRs) and 95% confidence intervals of incident type 2 diabetes (T2D) across categories of fatty foods. Country-specific HRs were computed with Cox proportional-hazards regression with age as underlying time axis and then combined with random-effects meta-analysis. b P-value for linear trend among consumers was computed by meta-analysing fatty food intake as a continuous variable (g/day), with adjustment for nonconsumption of the corresponding fatty food. c P for quadratic trend among consumers on the basis of meta-analysing fatty food intake as a quadratic term (g/day) 2 , along with the continuous term (g/day) in the model and adjustment for nonconsumption of the corresponding fatty food. d Shown are mean intake values within each category on the basis of the 24-h dietary recall in 1261 members of the subcohort. e Adjusted for study centre and sex. f Further adjusted for education (three dummy variables), smoking status (dummy variables for former, current smoking o 15 cigarettes per day and current smoking ⩾ 15 cigarettes per day), physical activity (dummy variables for moderate inactive, moderate active and active), alcohol intake (five dummy variables for women, six for men) and energy intake (kcal/day). g Further adjusted for body mass index (kg/m 2 ).
Fatty food intake and incident type 2 diabetes B Buijsse et al tended to be also positively related to T2D, but this only became apparent after adjustment for BMI (model C HR 1.26, based on four countries, I 2 = 22.7%). Among tertiles of consumption of fatty foods, the following results were seen. Vegetable oil appeared linearly positively associated with T2D after adjustment for model B covariates (P for linear trend 0.002), although this was not confirmed by the HRs across the tertiles. Margarine consumption was positively associated with T2D in the least and most adjusted models, with the most completely adjusted HRs across tertiles of increasing intake being 0.93 (based on eight countries), 1.00 (referent, eight countries) and 1.12 (six countries). The corresponding I 2 value for between-country heterogeneity was~50% for both the lowest and highest tertile. Cake and cookie consumption was inversely related to T2D in models before but not after adjustment for BMI. Between-country heterogeneity was low to moderate when adjusted for model C covariates, with I 2 values of 53.5 and 34.6% for comparing the lowest and the highest tertile with the middle tertile of cakes and cookies, respectively. Nut and seed consumption was not related to T2D, with no heterogeneity for comparing the lowest with the middle tertile (I 2 = 0%, seven countries included) and moderate heterogeneity for comparing the highest with the middle tertile (I 2 = 49.0%, eight countries). Modelling a quadratic term for fatty foods indicated a U-shaped association among consumers of margarine (P = 0.03) and possibly of butter (P = 0.09) in the multiple-adjusted model C.
Sensitivity analyses
We applied fractional polynomial analysis to the entire case-cohort to detect more subtle nonlinear associations across the entire range of intake, including nonconsumption. After adjustment for model C covariates, this analysis confirmed the lack of association for vegetable oil (P for difference between best-fitting seconddegree fractional polynomial along with separate term for nonconsumers versus the null model = 0.11; Supplementary  Table 8 ). For the other fatty foods, significant nonlinear associations were seen that agreed with what could be expected from the categorical analysis ( Supplementary Figure 1) . For nuts and seeds, margarine and cakes and cookies, modelling the nonconsumers as a separate term significantly contributed to the fit of the data.
Further, we adjusted the categorical analysis for the consumption of vegetables, fruit, red meat, processed meat and coffee, but this did not change the results appreciably. Omitting the first 2 years of follow-up did not change the HRs materially either. Stratification for sex and BMI also did not result in a consistent pattern of effect modification. For example, the HR comparing nonconsumption of cakes and cookies with that of the middle tertile of consumption did not differ much in those with BMIs o25 (HR 1.45, 95% confidence interval 1.01-2.06, I 2 = 0%) and ⩾ 25 kg/m 2 (HR 1.56, 95% confidence interval 1.09-2.22, I 2 = 60.9%). None of the other prespecified sensitivity analysis had an impact on the primary results, including the correction of the HRs for measurement error in the assessment of intake of fatty foods by the dietary questionnaires.
DISCUSSION
In this prospective study in European populations, the consumption of fatty was generally not associated with risk of T2D. In primary analyses, we found that nonconsumption of nuts and seeds related to a higher diabetes risk, which was completely explained by higher BMIs in nonconsumers compared with consumers. No consistent trend was seen among consumers of nuts and seeds. Further, higher consumption of margarine was weakly positively associated with diabetes risk, but this association was not completely consistent across countries. Finally, higher consumption of cakes and cookies was unexpectedly associated with lower diabetes risk before but not after adjustment for BMI. Interestingly, nonconsumers of cakes and cookies in some but not all countries were at greatest T2D risk.
Limitations of the current study need to be addressed. First, not all countries were represented in all categories of fatty food consumption because of substantial differences in consumption. This may hamper a fair comparison across categories. On the other hand, we divided our study sample in categories of fatty foods on the basis of the same cutoff across countries, thereby increasing comparability. Second, even though our sample size was large, it may be possible that we could not detect an association because of a small range in intake. This is perhaps the most evident for nuts and seeds. Third, we measured dietary intake only once, at baseline, and, therefore, we could not take any changes in diet over time into account. Fourth, the intake of fatty foods was assessed with country-specific dietary questionnaires, which themselves are likely to have different degrees of measurement error. However, our primary findings are based on a categorical analysis, which should be less sensitive to misclassification arising from measurement error. Finally, we adjusted for a wide range of factors to account for differences between participants with high and low intakes of fatty foods, but any measurement error in these variables may have led to incomplete adjustments of the hazard ratios.
We found no evidence for an inverse relation of vegetable oils with T2D risk, which is in line with the finding that habitual olive oil consumption is not associated with T2D risk in a Spanish cohort study (relative risk highest versus lowest quintile 1.11, 95% confidence interval 0.45, 2.78). 38 Four studies in US populations, however, have reported inverse associations between vegetable fat intake and diabetes risk, 10, 12, 39, 40 with relative risks for comparing the top with the bottom quintile ranging from 0.60 10 to 0.89. 39 Thus, evidence from prospective cohort studies is conflicting, with North American but not European studies suggesting an inverse association. Randomized trials on vegetable oils and incident diabetes may provide further insight. In the PREvención con DIeta MEDiterránea trial, the consumption of olive oil (1 l/wk) was related to a lower incidence of types diabetes compared with a low-fat control diet. 41 Of note, the people whose diet was supplemented with nuts also improved, to some extent, other aspects of diet. This may also have contributed to the lower diabetes risk.
Higher consumption of margarine was weakly related to higher T2D risk in our study. However, although a clear positive association was seen in the Netherlands, less consistent associations were found in other countries where margarine is consumed in meaningful amounts, including Denmark and Sweden. One explanation for this inconsistency may be the different fatty acid composition of margarines in European countries during the period our participants underwent dietary assessment. 42 In the mid-1990s, trans-fatty acids in margarines from hydrogenated oils were replaced by other fatty acids, 42 which adds complexity to the interpretation of our results. Ongoing research on plasma fatty acid profiles and incident T2D in EPIC-InterAct may help clarify this complex association.
There is considerable interest in the potential of nuts and seeds to lower T2D risk. Nuts and seeds are high in unsaturated fat, fibre and magnesium and low in carbohydrates (and, hence, low in glycaemic value). They are able to blunt the glycaemic response when eaten in combination with carbohydrate-rich foods. [43] [44] [45] Nuts may also help control body weight, [46] [47] [48] despite their highenergy content. In a meta-analysis of four prospective cohort studies, Luo et al. 21 reported a pooled relative risk of type 2 diabetes of 0.88 for each additional serving in habitual nut consumption. This inverse association was, however, completely explained by lower BMIs among those eating more nuts. 21 The PREvención con DIeta MEDiterránea trial showed that a Mediterranean diet supplemented with mixed nuts (30 g/day) resulted in a marginally lower T2D incidence compared with a low-fat diet. 41 It is difficult, however, to separate the effect nuts versus the other smaller dietary changes in that trial. Taken together, the observational evidence of nut consumption and incident diabetes is mixed and that of randomized trials is restricted to one study.
Cakes and cookies are recommended to be eaten with discretion because of their high content of fat and sugar. There are, however, surprisingly few studies reported on the health effects of cakes and cookies. Contrary to what can be expected on the basis of the nutrient composition of cakes and cookies, a study in Sweden found that the mean intake of cakes and biscuits was nonsignificantly lower in women who later developed diabetes compared with women who did not. 49 Cake consumption was also inversely related to incident diabetes in the Nurses' Health Study, 50 but relative risks were not reported. Our current findings show that participants with very low intakes of cakes and cookies, particularly nonconsumers, were at a higher T2D risk, whereas no meaningful relation was seen across the remaining range of intake after adjustment for BMI. Compared with consumers, nonconsumers had higher BMIs and waist circumferences, reported fewer calories and more vegetables and had a lower ratio of EI/EE. There were also some nonconsumers in the questionnaires who reported consumption of cakes and cookies in the 24-h recall. Although this may indicate that nonconsumers were more likely to have modified their diet to control body weight or to have underreported energy, we were not able to demonstrate this in our data. However, the higher risk among nonconsumers may be an artefact and the precise reason for this phenomenon requires further attention.
In conclusion, consumption of vegetable oil and nuts and seeds is unlikely to modify T2D risk under isocaloric conditions and independent from BMI according to our data. The exact reason for the higher T2D risk among those with low intakes of cakes and cookies, in particular the nonconsumers, as well as the apparent positive association between margarine consumption and T2D risk in some countries need further understanding.
